Technical communicators are expected to work extensively with visual texts in workplaces. Fortunately, most academic curricula include courses in which the skills necessary for such tasks are introduced and sometimes developed in depth. We identify a tension between a focus on technological skill vs. a focus on principles and theory, arguing that we subvert the potential benefits of an education if we succumb to the allure of software. We recommend several classroom practices that help educate students toward greater visual literacy, based not only on recommendations from the research but also from our experience as teachers of visual communication.
In this article, we briefly examine the literacy skills associated with designing documents in various environments, but we focus primarily on the tensions between concepts and tools (in this case software) in the design classroom, arguing that design should be determined not by the available technologies for production, but by the intended audience, purpose, and context of use. We recommend strategies from technical communication and art education that help to foreground concepts and design abilities while still addressing the issue of tools.
TEASING OUT LITERACIES
Document design requires a range of literacies. First and foremost, it requires visual literacy, but this is a term for which a concrete definition is somewhat elusive. The International Visual Literacy Association is a logical place to seek such a definition, although they are the first to admit that the interdisciplinarity of IVLA militates against a unified voice about the terminology [4] . Visual literacy is defined by IVLA as "a group of vision-competencies a human being can develop by seeing and at the same time having and integrating other sensory experiences" [4, n.p.] . The extended definition states that visual literacy, when developed, allows interpretation of all visual input, natural and man-made; the definition typically employed in technical communication classrooms is more likely to be limited to interpretation of rhetorically-designed visual objects, interfaces, and experiences. The IVLA definition suggests that fully developed visual literacy rewards the holder with an ability to "enjoy the masterworks of visual communication" which echoes an aesthetic approach [4, n.p.] .
Technical communication may be at an advantage in defining visual literacy, given Kelli Cargile Cook's arguments regarding the multiple, layered literacies we should expect of students in our academic programs. She defines visual literacy as one of the "basic" literacies, interweaving an ability to make informed choices as well as explaining the reasons such choices were made [5] . Cargile Cook describes basic literacy in detail: ". . . [N] o longer a formal set of rules and principles to which a writer must adhere at any cost . . . [,] it becomes a method for gathering information more efficiently; making appropriate reader-based decisions about data presentation, document form, and document construction; engaging readers through effective and appropriate reader-based writing techniques; and responding to and within complex writing situations" [5 p. 9] .
Thus, visual literacy becomes a superordinate term that includes verbal, social, and rhetorical literacies applied to visual material. However, since literacy is both an interpretive and a productive competency, visual literacy entails not only the cultural and rhetorical literacies required to understand and interpret visual texts, as emphasized in the definition provided by the IVLA, but also the ability to appropriately produce those texts, articulated by Cargile Cook. The realities of production require that visual literacy entails a level of technological literacy as well.
Students generally have a certain amount of technological experience when they enter university classrooms-they possess keyboarding and mouse skills, understand various interfaces, and have vast experience as users of digital technologies such as Web browsing and electronic mail. We canand should-see those as prerequisites for our courses, and require that students lacking such skills take courses through community colleges or other outlets.
However, when we define technological literacy as the ability to use a computer, we do so at our peril. What, exactly, does it mean to "use" a computer? If it means having the ability to make the computer respond to commands-that is, knowing how to perform a broad variety of computer-based tasks-then technological literacy essentially becomes "mouse pushing," the digital equivalent of "pencil pushing." We cannot assume a concomitant ability to critically interrogate the uses to which the computer is put or to alter those uses. Similarly, we cannot assume that our students are "digital natives" [6] . They may, arguably, be more technologically sophisticated than previous generations, but do they truly bring to our classes a cultural understanding not only of the "how to" of technology, but also of the "why"? In short, although visual literacy depends in part on technological literacy, the latter is itself dependent on far more than production skill.
In terms of visual literacy, being technologically literate means having not only the skills to execute a design via the computer, but also the understanding of why the technology is used, how it supports the communication task, and how it shapes the final product. Crucial to this understanding is the recognition that the tools do not make the design. Even more crucial is knowledge of the theory and concepts of design, since this knowledge undergirds the informed use of the tools. Only by extending our expectations of visual literacy in such a way will we force ourselves to provide something far more valuable than skills training in our design courses, a differentiation that is explored for the field more generally by Carolyn Miller and Russell Rutter [7, 8] .
THE LURE OF TECHNOLOGY-DRIVEN DESIGN
Recent discussions on the Society for Technical Communication (STC) Academic Community listserv indicate a lack of consensus among educators and practitioners about the role of theory and principles in courses such as technical writing and document design. The dominant theme in one discussion was that theory is not practical, and students, employers, and the instructors themselves prefer "real" practice to theory, principles, and more "academic" topics. Although generalizations and conclusions can't be drawn from such a small sampling of casual comments, we clearly see that both a positivist notion of communication and a service orientation to the discipline and profession still prevail in some quarters. And, although those of us who teach visual communication are unlikely to equate functional ability to digitally manipulate or design images with visual literacy, technology-driven design does hold a perilous attraction.
Without an alternative, the default position of instructors and students seems to still be a gravitation toward positivism, specifically the "crystal goblet" theory of typography [9] and the "windowpane" theory of language [7] . The metaphor of the crystal goblet compares the typographic features of text to a fine crystal goblet: invisible, or decorative, if done well, intended solely as a vessel for the contents, which remain the same regardless of the vessel. The vessel-typography-is relatively unimportant. Such a belief precludes the need to treat typography as rhetorical. In the windowpane theory, meaning is transmitted through the window and if the text is clear, the message reaches the receiver intact, regardless of the type of window (wording) involved. If the language is not clear-the pane is cloudy-then the message is obfuscated [7] .
Lacking a strong background in art, visual studies, or visual communication in some form, instructors tend to gravitate toward the familiar. Though we may not consider ourselves technology experts, most of us who teach technical communication are at least familiar with the software tools of the field. Thus, teaching tools places us in a more comfortable position of authority than does teaching theory and concepts; simultaneously, it lends itself to more concrete and explicitly objective methods of evaluation and assessment. For example, in looking at the Adobe InDesign ® file of a student's document, we can quickly determine how effectively she has defined and applied paragraph styles to ensure consistency across a document. In contrast, the image, and visual communication more broadly, is often perceived as "somewhat slippery as a measurable concept" [10, p. 32] .
In addition to offering instructors a way in to the unfamiliar terrain of visual communication, teaching tools also tends to lead to more satisfied students. Brumberger has noted semester after semester that student evaluations for document design almost always include numerous comments about software. Students cite learning the tools as one of the most useful aspects of the coursethey less commonly cite the theoretical underpinnings of visual communication. As a result, they often believe that tools should assume a larger place in the curriculum. When students develop facility with design software, they immediately recognize that they have acquired a tangible and marketable skill. Unfortunately, students do not necessarily recognize that the theory and concepts we strive to teach are also marketable and inherently more valuable; since they must drive the technology if its use is to be effective and since they can be applied to a broader range of communication problems and contexts.
THE PROBLEMS OF TECHNOLOGY-DRIVEN DESIGN
Both students and instructors may easily fall under the spell of technology, thinking that they are learning and teaching design. Software ranging from Microsoft Word to Adobe InDesign ® appears to help users design effective documents. Whether through default fonts and margins, pre-existing paragraph styles, or document templates, much of the design work is done for the user. Surely, then, the argument goes, if students learn the software, they are at the same time learning design and, by extension, developing visual literacy. However, we argue that, in fact, an emphasis on software can result in the opposite outcome, sacrificing conceptual, theoretical, and even practical knowledge, to the detriment of the students.
For example, Northcut's recent experience teaching students how to use Adobe Acrobat for designing forms is a case in point. The goal was to create a form that could be completed and transmitted electronically. Although the students used a variety of methods and software packages including Adobe InDesign ® , Microsoft Word, and Adobe Acrobat to produce their forms, few of their final products reflected control of even the basics of design. The forms worked and had many nice features-one student included a function that added formatting to telephone numbers entered as simple digits-but the forms could not be considered effective final products. Principles of alignment, proximity, symmetry, closure, and other aspects were neglected by most students. Grading the projects was not only an exercise in usability (could a user enter data on the form) but also a post hoc review of design principles that the students should all have been incorporating as second nature, given the number of courses they had completed that involved layout and design. Unfortunately, this example illustrates typical problems in technology-driven design.
The technologies for production do nothing, in and of themselves, to promote the process of effectively applying design principles. In fact, depending how the technologies are used, they may undermine that learning process. For example, the essence of templates works directly against context-specific design decisions. And the ease with which students can produce what they see as a "professional" document using templates provides a disincentive to learning other means of realizing a design. Even if the use of templates is prohibited in the classroom, the impressive array of effects available from software packages such as those within Adobe Creative Suite ® is equally, if not more, tempting. As students become familiar with the software, they often become more focused on the effects they can achieve with the technology than on achieving what they see as a more abstract communicative purpose. That is, they lose sight of the rhetorical objectives of design in the face of interesting techniques. For example, when Brumberger asks her students to design a jacket for a book of their choice, students quickly turn to Adobe Photoshop to manipulate found images for the front cover.
Dismissing advice to the contrary, they spend an inordinate amount of time working with the image(s) in Photoshop and as a result are reluctant to change the direction of their design, even when it does not develop in a way that fits the book rhetorically. As importantly, the other elements of the design suffer as students get absorbed by technique and neglect principles. Text in particular receives less attention than images and is often positioned with little thought given to readability, alignment, and impact. In short, students dedicate the greatest amount of the time and attention not to generating ideas and developing concepts, but to creating effects with technology. They are proud of their accomplishments with the software (and rightly so: some of the work is stunning and original), but are bitterly disappointed when their design does not achieve its rhetorical purpose and thus fails to earn a high grade.
Interestingly, tools pose similar challenges in other disciplines. Discussions between teachers of art, design, education, and technical communication reveal the tendency of students, and sometimes teachers, to conceive of design as a process completely dependent upon the technologies used for production. Even in art education courses required of pre-service teachers, the tension between concepts and tools persists. The students in the class (prospective teachers) expect that the class will be a hands-on workshop in media, for example, papier mache. They tend to lack interest in the principles and theory which are, ideally, the basis for the pedagogy they employ. Instead, students want step-by-step "how tos"-media-specific guidelines for projects that they can quickly adapt for use in their own classrooms [11] . Thus, in their own classes, they will skip the "why" and run their students through a myriad of craft projects with little or no understanding of the history, purpose, or meanings of the forms.
Sometimes, classes are structured to effectively limit the tools choices students can make. For example, in an architecture studio course, it is common for students to work in large classrooms with traditional media. Computers relegated to a corner of the room are used for research only [3] . The benefits of this classroom environment include greater peer-to-peer collaboration, ongoing critique and revision of designs, and avoidance of the temptations afforded by the Internet or a template in a software package. The literacies being taught still include technological literacies, but the computer doesn't mediate the design experience. Once control over the medium is achieved, the goals of the artifact are connected more to the communicative or rhetorical goals than they are to the technologies at hand. Of course, technology in some form always mediates the experience, whether that technology is a pencil or a drawing tablet, an X-Acto ® knife or a digital cropping tool. However, software technology holds a particular lure for students, since it seems both more powerful and more glamorous than "traditional" tools.
Unlike the disciplines of art and architecture, technical communication lacks the history-and in most cases, the facilities-for design studio courses. A related problem is that while our students need to be able to design a variety of texts, they tend to consider design to be a computing-intensive activity. Some of our students may not remember ever having produced a picture or layout without a computer. Although we may teach storyboarding and require lowfidelity or low-resolution prototypes and sketches, the temptation is to quickly move to the computer. And, once again, at the computer, the opportunities offered by the software package compel students to use the defaults or templates designed by software designers and to take for granted decisions about layout, typography, color, and size-if not to dispense with considerations of genre altogether. PowerPoint ® is a good example. When students begin to design a presentation, and their first impulse is to open PowerPoint ® and start populating slides with text, they are defaulting to an outmoded vision of a presentation as a prosceniumfronted, speaker-centered monologue supported with visual reinforcement from projected slides [12] . The idea of an interactive discussion, the opportunities for handouts and hands-on, all may be lost when the PowerPoint ® designing process commences.
The technology itself (e.g., PowerPoint ® ) is not the problem; it's evidence of the myth that media-driven design is an effective production strategy for visual communication. Such a myth, like other cultural narratives, permeates across disciplines and contexts. Thus, in the art education class, for example, we see students thinking that art projects are primarily about the clay or the paint, not the conceptual principles of representation or aesthetics. Across campuses and in workplaces, communicators strive to make their work fit the bullet-point default of the PowerPoint ® template. And in technical communication, we see Publisher ® or InDesign ® templates stand in for student design decisions about arrangement, color, and style.
Once a project is complete, the fact that deliverables often satisfy clients may further obfuscate the lack of understanding students still have about the ideologies and theories that are entailed in their projects. Consider, for example, a recent promotional video for a multimedia contest. The text of the video contained a derogatory comment about a minority group. The students had learned to edit video, but were unaware of the role of power and privilege in communication environments. They, and their faculty advisors, had apparently overlooked the ethics and ramifications of the wording. In another example involving student videos, a video with footage of families was uploaded to the Internet without the knowledge or consent of the people in the video, who had been filmed for another, very limited, purpose. The student who created the video failed to understand the implications of uploading a video onto YouTube without gaining permission from all of the parties who were represented in the product. Concern for ethics and effects is handled when we discuss theory and when we read the literature and history of our fields. Handled as a mechanical skill, production of artifacts can do more harm than good by reinforcing social inequities and rewarding unprofessional and even unethical behavior. Both of the projects alluded to above were considered successful; yet, despite the satisfaction we and our students glean from distribution of such deliverables, their deployment is not without negative consequence when our students fail to completely understand the effects of all the elements in their projects.
In our academic programs, our goal should not be to develop "tool jockeys," however valuable such wizardry may be. Tool use is a necessary, but not sufficient, component of the path toward production of quality communication artifacts. We argue that in design courses as well as theory courses, students need a carefully balanced mixture of hands-on experiences coupled with a large dose of critical thinking about the designs they produce. Both are essential to effective visual communication.
PEDAGOGICAL SOLUTIONS
If our goal is, as we argue it should be, to educate visually-literate citizens, then we must ensure that our programs, and the individual courses within those programs, give students opportunities for interpretation, criticism, and evaluation, as well as production.
Teaching students how to "see" and how to articulate what they see-to describe their perceptual fields and to visualize ideas-is a valuable first step and a productive use of class time (dependent, of course, on the goals of the class). It offers instructors and students alike a relatively unintimidating way to begin moving out of their verbal comfort zone and into the realm of the visual. Students start to understand that visual communication is not simply about talent, that it is not a mystical process that occurs in a black box. Instead, they begin to recognize parallels to the familiar realm of the verbal. Drawing students' attention to perceptual experience can be achieved first by helping students separate their concepts of objects from the visual components such as line, light, texture, and perspective.
The developmental stages of visual representation should be of interest because we tend to share artistic experience up to the rendering of schematic drawings (the iconic houses and faces of our childhood) [13] . However, at some early point in childhood, we are no longer expected to produce drawings by hand, depriving us of the ability to visually represent objects as we develop a more sophisticated sense of perspective and context. Students may need to be trained to see their environment as consisting of light, texture, shape, and color. The productive acts of visually (but without words) representing ideas and experiences are valuable, especially when students have a predisposition toward the written word.
In fact, asking students to demonstrate content knowledge through visual representations may be good practice in many of our courses-an under-exploited method of teaching students the richness of images along with the interplay between pictures and words. In science classes, students have long been taught to visually represent their observations. If students' powers of observation are first developed through the practice of "seeing," then drawing what is seen follows naturally. Neal Lerner provides an interesting discussion of the promise and practice of teaching drawing to science students in a way that is relevant for teachers of visual communication in all disciplines [14] .
Much of the current scholarship on document design highlights the importance of the rhetoric of design, yet our students' projects often miss the mark on design decisions, even when their declarative knowledge of design principleson quizzes, for example-seems sound. For this reason, activities that challenge students to work with designs to change the tone for different audiences may be effective. Northcut's students explored rhetorical design when asked to redesign an event flyer that had been distributed in the local community. The students first identified the design decisions that were made, and then considered the rhetorical situation of the audience that might attend the event. The students then recreated the flyer to embody design decisions more firmly grounded in theory and design principles, including rhetorical, typographical, and Gestalt. Because the students first critiqued the original choices-from typeface to alignment to clip art-and consciously made different choices as they redesigned the document, their finished products were probably better than if they had simply designed a flyer based on information about the event. They were also asked to justify their decisions using concepts from Gestalt, perceptual, cultural, and rhetorical theories identified in the textbook [9] . Identifying the messages carried by designs, as well as their component images and words, can help students work far beyond the "crystal goblet" theory of typography [9] and the "windowpane" theory of language [7] .
The practice of critiquing templates may be useful, and we often point out to students how the design decisions of the template-makers don't necessarily reflect principles such as good figure/ground contrast, alignment, and proximity, and other elements of Gestalt, for example, not to mention the complete bypass of rhetoric. When using templates, student designers often commit "rookie" errors, such as failure to complete a field, resulting in "Place your corporate logo here" messages printed or visible in the deliverable. The creation of contextspecific templates can be a remedy for the overuse of generic templates that meet few real needs very well. In fact, some practitioners have argued that students need to be able to design and implement appropriate templates, and learn to convince their coworkers to write content that fits them. Thus, discussions or assignments that involve students in critiquing and designing templates for specific purposes may be a positive step toward articulating the "why" of the design rather than the "how" we tend to get stuck on.
Storyboarding, sketching, and low-fidelity prototyping are important starting points for students who are expected to produce original designs. Students don't need drawing ability, and can use low-tech tools for achieving overall document structure, straight lines, or gridlines. Emphasis on a problem-based perspective, in which the project is conceived as a solution to a particular problem, or the meeting of an identified need, can guide decisions. Conceiving of a project from such a problem-based perspective allows us to open the very questions the computer technologies tend to elide: How will this be used? Who will use it? What challenges to effective use could occur?
The practice of asking students to develop a design and then critique it is another useful approach that models the importance of articulating design decisions and theoretical principles that emerge-or fail to emerge-in a student's product. Grading the students' self-evaluation helps students who struggle with the products explain their struggles, identify their strengths and weaknesses, and indicate whether they are aware of the "next step" that would need to be taken to complete the design project. It's always interesting to note that some students are better at creating the designs than writing or talking about them, and the opposite is also true. The criticism of this practice is that we are now grading students' verbal literacy instead of their design ability, but the skills are interwoven.
Finally, it is helpful to consider that our courses often become places where instructors learn the tools along with the students. One effective teaching method is to assign the students various tasks or design projects and have them, in teams, present a tools tutorial for the rest of the class. However, it is crucial that the actual course goals are not lost when the emphasis is placed on the technology. Slides accompanying a tutorial should demonstrate good design if the course goal is to teach document design, for example. In such a case, poorly designed visuals may be a more compelling symptom of inadequate education and assessment than the very common reverse situation, such as when mastery of InDesign ® is used as evidence of excellent instruction. The goals for the course, and our assessment criteria, need to specify the degree to which tools knowledge is expected, and balance that with the principles and theories that motivate good practice irrespective of the software tool currently in vogue.
CONCLUSION
Where skills associated with visual literacy are expected to be practiced, we absolutely must wrestle with the problems of using software for design, and the fact that students may not yet understand design well enough to make good decisions about the tools on hand. Too often, the tool on hand determines the design decisions that result, which benefits neither students nor end-users.
Our experience, research, and collaboration with each other and our colleagues have yielded suggestions that may help instructors of visual communication achieve a productive balance between concepts and tools. For courses in which visual communication is the major course outcome or goal, we recommend two crucial inclusions:
• train students to "see" and be better observers; and • require students to articulate and evaluate design decisions from a theoreticallyinformed perspective.
Additionally, we believe that the following activities help to achieve the goals of increased visual literacy in its fullest sense, while avoiding the pitfalls of an over-emphasis on software:
• provide opportunities for students to visually represent content knowledge and rhetorical design in their choice of media; • assign low-fidelity prototypes as design projects; and • give students the responsibility of sharing and collaboratively developing technological expertise.
We have by no means offered here an exhaustive list of methods for teaching visual communication. Instead, we have focused on approaches that aim specifically to direct attention away from technique and focus it instead on rhetorical strategies and concepts. The balance of tools and concepts, particularly in the visual communication classroom, is a delicate one. Students cannot rely solely on technical proficiency, no matter how glossy the end products may appear; at the same time, however, they cannot rely solely on rhetorical knowledge without the tools to render that knowledge useful. In the end, our students will require knowledge and facility with both in order to succeed in the workplace.
